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Abstract
Objective—Research from overweight/obese clinical samples links weight instability to poor
health. This study investigated whether negative health outcomes were associated with weight
instability in a population-based sample.
Method—One thousand five hundred ten women and 1,111 men from the Mid-Atlantic Twin
Registry completed questionnaires assessing demographics, body size in childhood, adolescence,
and adulthood, health satisfaction, and disordered eating. Noneating disorder psychiatric diagnoses
were assessed via clinical interviews.
Results—Weight instability was related to lower health satisfaction and self-esteem, and higher
body dissatisfaction, dieting, and binge eating for both sexes. Weight unstable women were more
likely to meet criteria for lifetime major depressive disorder, generalized anxiety disorder, and
eating disorders. Weight stable women were more likely to abuse alcohol; however, two of these
associations [e.g. weight instability and generalized anxiety disorder (GAD) and weight stability
and alcohol abuse] became non-significant once lifetime binge eating was accounted for,
indicating that these forms of psychopathology are more strongly related to binge eating than
weight instability itself. No associations between weight stability and psychiatric diagnoses were
found in men.
Discussion—Weight instability is related to mental and physical health concerns for both sexes.
It was also specifically associated with depression and eating pathology in women.
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Weight cycling, or chronic weight loss and regain,1 is a common phenomenon,2-5 with some
studies reporting that up to 75.9% of women lose and subsequently regain a significant
amount of weight (10 lbs. or more) over a 5-year period.5 This cycling appears to be related
to adverse health outcomes, including eating pathology,4,6-9 although findings are mixed.
Studies of repeated weight change have examined a limited time range,3,5,7,9-11 and most
have included exclusively overweight individuals seeking weight-loss treatment.10 This
sampling issue is noteworthy, as overweight individuals seeking treatment appear to differ
systematically from nontreatment-seeking overweight individuals.12 In particular, higher
rates of binge eating are reported in clinical samples.13
Further, most research on weight change has focused on women, despite findings indicating
that eating pathology (particularly binge eating) is prevalent among men who manifest
frequent weight changes.14 Moreover, given different societal weight ideals for men and
women,15-17 there might be important sex differences in the correlates of weight cycling.14
Thus, the aim of the current study was to examine the psychological and health-related
correlates of weight cycling across the lifespan in a population-based sample of men and
women.
Weight Cycling and Weight Instability
Weight cycling is most often defined as repeated episodes of weight loss and regain.1 There
is a lack of consensus regarding the specific criteria (amount of weight lost and regained,
number of cycles, intentionality of weight loss) that distinguish weight cyclers from weight
stable individuals. Some have defined weight cycling relatively stringently,5 requiring three
or more cycles during which at least 10 lbs were intentionally lost and subsequently
regained. Others have required only one or two cycles of weight loss and regain.2 Further,
some studies7,10 did not specify a number of cycles needed to meet their definition of weight
cycling.
The impact of weight cycling on normal weight individuals is not well understood. Research
has generally excluded normal weight individuals because definitions of the weight cycling
construct have required that large amounts of weight are lost and regained,5 a criterion more
likely to be met by overweight or obese individuals than those of normal weight. However,
normal weight individuals experience weight cycling, but at a less extreme level than do
overweight or obese individuals.10 This focus on overweight or obese individuals could
confound estimates of disordered eating among those whose weight cycles, as bulimia
nervosa (BN) often occurs in individuals of normal weight.18,19
The definition of weight instability used in this study addressed these limitations, and
facilitated examination of a broader time period than previously investigated. In the current
study, lifespan weight instability was assessed using silhouette measures representing
participants’ perceptions of their weight and shape in childhood, adolescence, and
adulthood. This broader focus on weight patterns throughout the lifespan could yield
valuable information about the long-term effects of weight loss and regain. The following
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sections briefly review the correlates of weight cycling, highlighting the public health
significance of this issue.
Correlates of Weight Cycling
Medical—Repeated weight loss and regain is associated with numerous health problems,
including cardiovascular disease, hypertension, Type II diabetes,20,21 decreased
longevity,22,23 and obesity.24 Weight cycling individuals also report more negative health
attitudes, more frequent doctor visits, and more sick time from work than their non-weight
cycling peers.2,6
Dieting and Weight Control—Weight cycling is also associated with chronic dieting and
long-term weight gain.9,25 Weight cycling individuals initiate dieting at a younger age and at
a lower weight than weight stable individuals.25 Weight cyclers are also prone to higher
rates of long-term weight gain compared with nondieting and weight stable individuals.9
These data are concerning given the rising prevalence of obesity in Western society26 and
the poor outcomes of nonsurgical obesity treatment in adults.27 Thus, there is a need for
research examining factors that might increase obesity risk, such as weight cycling.
Psychosocial Distress—Although findings are mixed, weight cycling is linked to
several negative psychosocial outcomes. Weight loss and regain is associated with obesity,
which, in turn, is associated with body dissatisfaction28-30 and low self-esteem.31-41 Further,
weight cycling is associated with eating pathology, particularly binge eating.6,8,13,42,43 Most
studies have not found an association between weight cycling and other (i.e. noneating
disorder) psychiatric diagnoses.6,25 However, these investigations have assessed only a few
diagnoses, most commonly depression. Moreover, many studies involved small clinical
samples.6,11 Thus, additional research is needed to explore whether psychiatric problems are
a significant issue in population-based samples of weight cycling individuals.
Weight Change over the Lifespan
In addition to understanding correlates of clinically significant weight cycling, it is
important to identify normal patterns of weight change over the lifespan, to facilitate
operationalization of the weight cycling construct. For most people, body weight is unstable
over time.44,45 For example, one study45 found that four of nine participants in a group
defined by the researchers as “weight stable” actually manifested weight fluctuations of
more than 2.3 kg once or twice across three data collection points in a 1-year period. This
indicates that some degree of natural weight fluctuation probably exists in the general
population. However, it remains unclear how researchers should distinguish between natural
variations in weight and the cycles of weight loss and regain seen among weight cyclers.
The Use of Figural Stimuli in the Examination of Weight and Body Image
Figural ratings can facilitate the assessment of weight change over the lifespan. This type of
measure asks individuals to select a silhouette representing both their current and ideal body
size from a series of images ranging from underweight to overweight. Silhouettes have been
widely used since their introduction and yield stable and valid scores.46 Although these
measures are not without critics,47 they are particularly useful in large epidemiological
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studies, as they are both easy to administer in a self-report format,46,48 and are highly
correlated with measured BMI.49 Silhouettes also facilitate retrospective weight recall. In a
study of elderly individuals, Must et al.50 found that individuals’ selections of silhouettes
that represented their body size at ages 10 and 15 years correlated well with their measured
adolescent BMI.
Summary and Hypotheses
This study explored the physical and psychological characteristics of weight stable and
unstable women and men from a population-based sample. Participants were classified as
weight stable or weight unstable based on the degree of silhouette change exhibited across
childhood, adolescence, and adulthood. We hypothesized that weight instability would be
positively associated with health limitations, body dissatisfaction, drive for thinness,
disinhibition, hunger, and binge eating, and would be negatively associated with general
health attitudes. In addition, we proposed that psychiatric diagnoses [alcohol abuse/
dependence, generalized anxiety disorder (GAD), lifetime major depressive disorder
(MDD), and panic disorder] would be associated with weight instability only when
accompanied by a diagnosis of BED.
Method
Participants
Participants were from the population-based Virginia Twin Registry,51 which constitutes
part of the Mid-Atlantic Twin Registry (MATR). These twins were born between 1934 and
1974 and were eligible if both individuals had previously responded to a mailed
questionnaire, which yielded a response rate of approximately 64% for women and 32.6%
for men. Between 1988 and 1997, twins from this study were approached four times for
personal interviews. Questionnaires were mailed to prior participants in late 1999, although
limited resources were available for follow-up (primarily phone calls to nonresponsive twins
whose sibling had responded). The current study focuses on female (N = 1,510) and male (N
= 1,111) twins who responded to the last wave of data collection. All participants were
White, reflecting the ethnic composition of the MATR at the time of data collection.
Measures
All the following data (with the exception of the self-esteem and health behaviors measures
and SCID interviews described below) were collected during the 1999 wave of data
collection.
Demographic Questionnaire—Participants reported their age, education (in years),
parents’ education (in years), marital history, and current height and weight (used to
calculate BMI and determine weight classification).
Figural Stimuli—Silhouettes based on Stunkard’s standard silhouettes48 assessed
participants’ body image and size during childhood, adolescence, and adulthood.
Participants selected their current and ideal size from a series of nine silhouette drawings
ranging from very thin (number one) to very large (number nine) for each time period.
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Silhouettes were used instead of BMI to define weight instability because it was reasoned
that individuals would be able to estimate more accurately their body silhouette for
childhood and adolescence rather then their actual height and weight at these developmental
periods. Further, epidemiological research has shown that silhouettes effectively identify
both thin and obese individuals.49
Disordered Eating Attitudes and Behavior—The body dissatisfaction and drive for
thinness subscales of the Eating Disorder Inventory (EDI) were used to assess disordered
eating symptomatology.52 Modifications were made to the male version of the EDI to adapt
for gender bias. An abbreviated version of the Three Factor Eating Questionnaire
(TFEQ53,54) was also used to assess disordered eating and attitudes. This measure has three
subscales, including dietary restraint, disinhibition, and susceptibility to hunger. It has
yielded internally consistent scores (Cronbach’s [alpha] = 0.88).55 A detailed description of
this measure is available in Mazzeo et al.55 Of note, one item from each subscale of the
TFEQ was dropped from the current analyses because inclusion of these items resulted in
large amounts of missing data. These items assessed dieting behavior and were not answered
by individuals if they did not diet.
Eating Disorders—Participants also answered dichotomous questions (“yes/no”)
regarding whether they had ever dieted or binged. They also completed items adapted from
the SCID-I,56 which assessed anorexia nervosa (AN), bulimia nervosa (BN), and BED
criteria as outlined in the Diagnostic and Statistical Manual of Mental Disorders, 4th edition
(DSM-IV).57 Scores on these items were entered into diagnostic algorithms developed to
assess whether participants met DSM-IV criteria (for a full description of these criteria,
please refer to Mazzeo et al.58).
Health Behaviors and Satisfaction—Health behaviors and satisfaction were assessed
using a brief survey which included questions about health satisfaction and health
limitations, as well as number of work days missed because of illness within the past year.
Rosenberg Self-Esteem Scale (RSE)—The RSE is a 10-item measure of self-
esteem59; higher scores are indicative of lower self-esteem. The RSE yields stable and
internally consistent scores, with Cronbach’s [alpha] ranging from 0.7359 to 0.78.60 This
measure was completed during a previous wave of data collection.61,62
Psychiatric Diagnoses—Data regarding lifetime psychiatric and substance use
diagnoses were obtained from interviews conducted during previous waves of data
collection, which were conducted by qualified and trained interviewers (full information
regarding interviewer training and qualification has been described elsewhere).51
Interviewers used an adaptation of the Structured Clinical Interview (SCID-I) to assess a
range of psychiatric disorders, including alcohol abuse/dependence, generalized anxiety
disorder (GAD), lifetime MDD, and panic disorder according to DSM-IV-R criteria.
Individuals were classified according to standard DSM-IV-R criteria with some
exceptions.63,64
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Participants were categorized into one of two groups (weight stable or weight unstable)
based on their retrospective silhouette selections for actual size during childhood,
adolescence, and adulthood. Individuals who changed two silhouettes or fewer for all three
time periods were classified as weight stable, and individuals who changed three silhouettes
or more in at least one of the three time periods were classified as weight unstable. Criteria
for weight stability versus instability were determined by examining how level of silhouette
change (e.g. two vs. three silhouettes) related to a variable assessing number times
individuals had lost and regained at least 10 lbs. These criteria were initially developed in
the female subsample, as this group was analyzed first (and the topic of weight cycling has
been studied more within female samples). Among women, individuals who changed three
silhouettes or more reported greater weight loss and regain (10 lbs or more, p < .05). These
criteria were subsequently applied to the male subsample, so that analyses were consistent
across sexes.
Before testing the main hypotheses, descriptive statistics examining the frequency of
different levels of weight instability were calculated (Table 1). Relations between weight
instability and other variables that might influence weight fluctuation (e.g. number of
pregnancies and live births, and smoking) were explored using Pearson product moment
correlations (Table 2).
Logistic regressions examined the association between demographic, health, and
psychological variables (independent) and weight instability (dependent variable). Analyses
were conducted using Mplus version 4.1.65 Data were clustered by family number to control
variability associated with individuals’ twin status. An MLR estimator (maximum likelihood
with robust standard errors) was used rather than maximum likelihood estimation because it
is more robust with nonindependent and non-normal data.65
Results
Participants
Participation was predicted by female sex (odds ratio [OR] = 2.14. p < .0001), older age (OR
= 1.22, p < .0001), greater education (OR = 1.12, p < .0001), and monozygosity (OR = 1.47,
p < .0001).61 Women’s mean age was 37.8 (SD = 8.16) years and their mean BMI was 25.8
(SD = 6.02) kg/m2; men’s mean age was 37.74 (SD 5 4.51) years and their mean BMI was
26.98 (SD 5 9.11) kg/m2. Participants’ BMI was categorized based on the criteria used by
the World Health Organization (WHO). These categories include underweight (BMI below
18.5; 1.9% women, 0.7% men in the current sample), normal weight (BMI between 18.5 and
24.99; 52.9% women, 32.0% men), overweight (BMI between 25 and 29.99; 24.2% women,
44.9% men), and obese (BMI of 30 and above; 19.1% women, 19.2% men).
Primary Analyses
Logistic regressions were conducted to address the hypothesis that weight instability would
be positively associated with health limitations, body dissatisfaction, disinhibition, hunger,
restraint, and BED, and negatively associated with health attitudes and self-esteem. We used
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a clustered design (grouped by family number) to control for variance associated with shared
genetic contributions of participants’ twin status. Five separate models were examined with
weight instability as the dependent variable (coded as weight stable or weight unstable).
Predictors were grouped into the following models: (1) drive for thinness, body
dissatisfaction, and self-esteem, (2) restraint, disinhibition, hunger, and combined eating
disorder diagnoses, (3) health limitations, health attitudes, and sick days taken from work,
(4) noneating disorder psychiatric diagnoses (i.e., alcohol abuse, alcohol dependence, GAD,
panic, and lifetime MDD), and (5) noneating disorder psychiatric diagnoses while
controlling for presence of any history of binge eating (i.e., alcohol abuse, alcohol
dependence, GAD, panic, lifetime MDD). Due to the sparseness of data for individual eating
disorder diagnoses (i.e., AN, BN, BED), all eating disorder diagnoses were combined into a
single dichotomous variable. Further, because of sparseness of data for BED diagnoses,
lifetime binge eating was substituted for BED in the fifth model which evaluated the
association between psychiatric disorders and weight instability while controlling for binge
eating. Table 3 includes standardized coefficients, standard error, odds ratios, z scores, and p
values for each of the variables.
For women, a test of the first model identified significant effects (−2 Loglikelihood =
−774.25) for both body dissatisfaction and self-esteem, with no effect for drive for thinness.
For men, significant effects were found (−2 Loglikelihood = −702.19) for both body
dissatisfaction and self-esteem; drive for thinness was non-significant.
The second model (examining eating behaviors) showed significant effects (−2
Loglikelihood = −749.31) for disinhibition and the combined eating disorder diagnoses
variable in the female sample; results were non-significant for restraint and hunger. No
significant effects were found for any of the variables within the male sample (−2
Loglikelihood = −75.73).
Within the female sample, the third model revealed a significant effect (−2 Loglikelihood =
−721.92) for general attitudes about health, although findings were non-significant for health
limitations and sick days taken from work in the past year. Within the male sample, there
was also a significant effect (−2 Loglikelihood = −721.92) for general attitudes about health,
with non-significant findings for health limitations and sick days taken from work in the past
year.
The fourth model revealed significant effects (−2 Loglikelihood = −767.09) for lifetime
MDD, GAD, and alcohol abuse in women. Women with lifetime MDD or GAD were more
likely to be weight unstable. Conversely, women with a diagnosis of alcohol abuse were
more likely to be weight stable. Results were non-significant for all other diagnoses.
The fifth model included all predictors from the fourth model and, in addition, examined the
effect of binge eating on endorsement of psychiatric diagnoses among women. Results
indicated a significant effect (−2 Loglikelihood = −746.73) of binge eating on weight
instability. If individuals endorsed binge eating, they were more likely to be classified as
weight unstable. However, lifetime MDD remained significantly associated with weight
instability when binge eating was included in the model. This suggests that women’s
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endorsement of depressive symptomatology has an effect on weight instability independent
of binge eating. In contrast, both GAD and alcohol abuse were no longer significant when
binge eating was included in the model.
For men, a test of the fourth model (examining psychiatric diagnoses not accounting for
binge eating) failed to identify any significant effects (−2 Loglikelihood = −718.17); thus,
the fifth model was not tested among men because there were no associations between
weight instability and psychiatric diagnoses.
Discussion
The current study examined correlates of self-reported weight instability over the lifespan in
a population-based sample of women and men. Overall, results showed that weight unstable
women were more likely to meet criteria for life-time MDD, GAD, and eating disorders.
Weight stable women were more likely to abuse alcohol. However, two of these associations
(e.g. weight instability and GAD and weight stability and alcohol abuse) became non-
significant once lifetime binge eating was accounted for, indicating that these forms of
psychopathology are more strongly related to binge eating than weight instability itself. No
associations between weight stability and psychiatric diagnoses were found in men. Results
also indicated that weight instability was related to lower health satisfaction and self-esteem,
and higher body dissatisfaction, dieting, and binge eating across sexes.
These findings differ from those of previous research,2 which has generally indicated that,
among women, weight cycling was not associated with depressive symptoms when binge
eating was taken into account. One possible explanation for this difference could be that the
current study examined lifetime MDD, whereas others2 assessed current depressive
symptomatology. Thus, among women, there may be a long-term relationship between
weight instability and depressive symptoms that is not evident in studies examining transient
depressive symptoms.
Results for both women and men are consistent with those of previous research30,39,66,67
identifying associations among body dissatisfaction, self-esteem, and obesity. Specifically,
for both men and women in the current study, weight instability was associated with higher
body dissatisfaction and lower self-esteem. Further, weight unstable women reported greater
eating disinhibition and were also more likely to meet diagnostic criteria for an eating
disorder than were weight stable women. Such associations were not identified among men.
The sex differences in the relation between weight stability and eating disorder status are not
surprising given the greater prevalence of eating pathology in women compared with
men.68,69 Although weight instability was associated with body dissatisfaction in men, it
appears that these negative attitudes were not related to disordered eating. Longitudinal
research is needed to examine the specific attitudinal and behavioral antecedents and
consequences of weight cycling across sexes.
Results of the current study also indicate that for both men and women, weight instability is
associated with poorer health satisfaction, but is not related to perceived health limitations or
number of sick days taken from work. Such results are similar to those of Venditti et al.6 and
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Lahti-Kioski et al.,2 which indicated an association between weight cycling and poorer
perceived physical health. However, unlike the current study, Lahti-Kioski et al.2 also found
an association between weight cycling and number of sick days taken from work. Current
results should be replicated before more definitive conclusions can be drawn, as factors
other than perceived health can influence sick days taken, including cultural and
socioeconomic issues.
Results of this study should be considered in light of its strengths and limitations. Strengths
include the examination of weight patterns over the lifespan, rather than focusing on the
effects of weight change occurring within a limited time period. This study also utilized a
population-based sample of both women and men and extended previous research focused
on clinical samples. Moreover, broader criteria were used to examine weight instability (by
examining silhouette shifts), which could be more inclusive of individuals who have
previously not been included in research on weight cycling.
Nonetheless, there are limitations to this study that should be noted. One limitation is that
weight cycling episodes were not examined directly, as silhouettes assessed patterns of
weight change over time. Therefore, findings might not apply directly to individuals whose
weight cycles rapidly. In addition, because of the small number of individuals meeting full
BED criteria, it was not possible to include this variable in the analyses. Future research
should further examine whether endorsement of psychiatric symptoms is dependent on BED
diagnostic status within a population-based sample. The study was also cross-sectional, with
retrospective reports of child and adolescent silhouettes; thus it is not possible to infer causal
relationships between weight instability and its correlates. Although weight instability might
put individuals at risk for outcomes like increased body dissatisfaction and lower self-
esteem, it is also plausible that these factors could initiate weight instability as individuals
attempt to lose weight to enhance their feelings of self-worth. Further, although data on
height and weight in adulthood were available, we did not have such data for childhood and
adolescence. Thus, it cannot be assumed that silhouette selections reflect actual weight
change patterns over the lifespan. Finally, participants in this study were exclusively White,
and results might generalize to other racial or ethnic groups. Future research should attempt
to replicate the current study in samples including individuals of different ethnic/racial
backgrounds. Research could also examine more specific medical outcomes that might be
related to weight instability that were not examined in this study.
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TABLE 1
Percentage of weight instability, means (SDs), or percentages for all variables for weight
stable and unstable groups
Women (N = 1,510) Men (N = 1,111)
Weight Instability 26,2% 40,6%
Variable Stable (N = 1,108) Unstable (N = 393) Stable (N = 650) Unstable (N = 451)
BMI (kg/m2) 24,68 (5,37) 29,00 (6,60) 26,08 (4,28) 28,31 (4,52)
Drive for thinness 20,03 (7.31) 22,54 (7,64) 17,65 (3,49) 17,11 (3,74)
Body dissatisfaction 35,87 (10,6) 41,57 (9,74) 35,76 (3,63) 36,88 (3,94)
Self-esteem 22,71 (4,52) 21,41 (4,78) 20,96 (3,70) 20,37 (3,74)
Restraint 24,47 (5,06) 24,26 (5,02) 23,77 (4,68) 22,50 (4,67)
Disinhibition 21,67 (5,71) 24,58(7,18) 21,11 (5,15) 22,57 (5,74)
Hunger 15,93 (4,33) 17,69 (5,88) 15,61 (4,29) 16,28 (4,93)
Health satisfaction 3,49 (0,68) 3,30 (0,72) 3,41 (0,72) 3,26 (0,76)
Health limitations 1,25 (0,65) 1,33 (0,74) 1,25 (0,66) 1,32 (0,72)
Sick days (last year) 2,06 (1,21) 2,15(1,25) 1,77 (0,98) 1,77 (1,13)
Any diet (lifetime) 58,50% 22,60% 27,70% 25,10%
Any binge (lifetime) 12,20% 8,00% 7,30% 8,20%
Any eating disorder 4,70% 3,70% 8,20% 8,80%
AN narrow 1,60% 0,30% a a
AN broad 9,70% 2,70% 0,30% 0,10%
BN narrow 9,60% 4,40% 1,80% 1,20%
BN broad 25,20% 18,10% 8,20% 7,10%
BED narrow 9,70% 7,00% 0,20% 0,50%
BED broad 12,00% 10,20% 0,30% 0,70%
Alcohol dependence 6,50% 2,50% 12,40% 12,00%
Alcohol abuse 10,60% 3,10% 18,60% 16,10%
Panic 8,30% 3,80% 3,10% 3,20%
Phobia 20,60% 8,00% 11,90% 10,50%
MDD 25,10% 11,40% 16,40% 12,50%
GAD 1,70% 1,50% 0,90% 0,60%
Notes: Drive for thinness; body dissatisfaction = EDI; self-esteem = Rosenberg self-esteem scale; restraint = TFEQ restraint; disinhibition = TFEQ
disin-hibition: hunger = TFEQ hunger.
a
No men in either weight stable or unstable groups met criteria for AN Narrow.
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TABLE 2
Correlations between continuous variables for women and men
BMI Self-Esteem Restraint Disinhibition Hunger Drive for Thinness Body Dissatisfaction Weight L/R
BMI 1.00 −0.13* −0.08* 0.44* 0.31* 0.26* 0.51* 0.36*
Self-esteem −0.05 1.00 0.07* −0.22* −0.21* −0.19* −0.22* −0.08*
Restraint −0.16* 0.07 1.00 0.01 −0.03 0.44* 0.13* 0.07*
Disinhibition 0.28* −0.14* −0.03 1.00 0.78* 0.55* 0.55* 0.43*
Hunger 0.15* −0.14* −0.07 0.78* 1.00 0.46* 0.41* 0.30*
Drive for thinness 0.04 −0.02 0.52* 0.23* 0.22* 1.00 0.60* 0.28*
Body dissatisfaction 0.22* 0.03 −0.13* 0.05 −0.03 −0.28* 1.00 0.32*
Weight L/R 0.27* −0.04 0.05 0.20* 0.13* 0.19* 0.04 1.00
Notes: Correlations for women (N = 1,510) appear above the diagonal; correlations for men (N = 1,111) appear below the diagonal. BMI = body
mass index; weight L/R = number of times lost 10 lbs. and gained it back.
*
p < .01.
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